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INTRODUCTION

The variable reenlistment bonus (VRB) is designed toincrease first-term reenlistments
in specific occupations (ratings). It is a very powerful tool: when coupled with the regu-
lar reenlistment bonus, it can be as high as $10, 000 depending upon pay grade, length of
service, length of reenlistment, and VRB multiple. In FY 1973, over half of Navy first-
term reenlistees, excluding ratings with six-year obligors, received a VRB. The total
cost of VRB to the Navy in that year was $58.8 million. Because of its wide use and cost,
we investigated the impact of VRB on (1) first-term reenlistment rates (FTRR), (2) length
of first-term recommitments (LOR), and (3) second-term reenlistment rates (STRR).

Though we examine VRB, the analysis is readily applicable to the new selective re -
enlistment bonus (SRB). SRB is similar in concept and computation to VRB. In fact, it
can be viewed as an expanded VRB when other bonuses (regular reenlistment bonus and
pro pay) are eliminated. The effect of Zone A SRB (the bonus awarded prior to the sixth
year) on first-term reenlistments would be exactly the same as VRB., Furthermore, the
examination of STRR indicates the potential use of Zone B SRB (the bonus awarded after
the sixth year). If we obtain a career commitment from individuals with the first-term
reenlistment bonus, we may be able to keep down expenditures on the Zone B bonus.

While VRB was in effect, a regular reenlistment bonus (RRB) was awarded to all
ratings. It was equal to an individual's monthly base pay multiplied by the number of
years for which he reenlisted. The VRB was the regular reenlistment bonus times a
VRB multiple assigned to each rating. The multiples ranged from O to 4. A multiple of
2 meant that the individual was awarded the regular reenlistment bonus multiplied by two
in addition to the regular bonus. There was a ceiling of $2,000 on the regular reenlist-
ment bonus and $10, 000 on the total bonus. At most, the individual could only receive
the VRB for one reenlistment.

Prior to presenting the empirical analyses, we discuss the occupational choice
decision. Two hypotheses are proposed concerning the effect of VRB: that it increases
first-term reenlistment rates and that it decreases second-term reenlistment rates.
These hypotheses are tested in the empirical section and conclusions drawn,

We begin with an analysis of the effect of VRB on FTRR. Retaining first-termers
beyond their original enlistment reduces turnover costs, the most important of which is
training expenditures. It is also believed that a more experienced force is more produc-
tive, since individuals gain familiarity with their jobs and require less supervision. But
there are added costs associated with greater retention: experienced individuals draw
higher earnings and are more likely to accumulate sufficient years to draw retirement
compensation. The optimum ratio of experienced to first-term personnel is therefore
not clearcut. We confine the analysis to the impact of the VRB policy variable and avoid
the issue of the optimal experience mix.
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VRB has a positive impact on first-term reenlistment rates. For a given rating, a
bonus equivalent to $1000 is associated with an average increase of 1.38 precentage points
in the reenlistment rate. Lengths of recommitment are also positively related to VRB.
An increase of one in the VRB multiple is associated with an increase of .46 to .69 years
in the average length of recommitment. Second-term reenlistment rates were not found
to be related to VRB,

The findings on the effect of VRB on FTRR are based on three time intervals:
FY 1965-67, FY 1968-69, and FY 1971-72. Simple regressions were run using changes
in FTRR and VRB as the dependent and independent variables, respectively. Two sets
of regressions, each based on different assumptions concerning how variables interact,
yielded similar results, with elasticities increasing over time. For FY 1965-67, the
two elasticity measures were 2.27 and 2.20. For FY 1971-72, they were considerably
higher, 4.04 and 4.24. The elasticities for FY 1968-69 fall between the earlier and
latter values. Although the elasticities appear to increase over time, the slopes decrease.
For predicting future effects of VRB, we recommend that a 1.2 percentage point increase
in reenlistment rates for a $1000 increase in VRB be used as an upper bound, and that a
1 percentage point increase may be more appropriate.,

Two biases may be present in these findings. One results from the assumption that
changes in non-VRB factors are constant across ratings. The other is the result of a
possible misspecification of the model. The former probably introduces a downward
bias and the latter an upward bias in the estimates, but the net effect is uncertain. The
results, however, are consistent with previous work.

Our conservative estimate indicates that 2, 154 of the first=term reenlistments in
FY 1972 were induced by VRB. Additional man-years committed for in FY 1972 were
9,216. Over a 27-year period, the Navy will gain 16, 488 additional man-years from
these individuals. Though the gains appear sizeable, the final evaluation of VRB rests
on its cost-effectiveness relative to alternative wage schemes.

The effect of pecuniary incentives on length of recommitment has not been considered
in previous analyses. For a given term of service in the Navy by an individual, however,
costs may be reduced by increasing' the average LOR. For example, the Navy pays
travel expenses between duty station and home of record for all individuals who reenlist.
Furthermore, at the time of reenlistment, individuals are entitled to payment for unused
leave. Finally, depending on the number of early reenlistments which are executed,
individuals may accumulate so-called "constructive time," allowing them to retire as
much as a year and a half early. This cost is not insignificant since retirement annuities
are based on a twenty-year career, rather than the eighteen and a half years actually
served. Although no attempt is made to estimate the level of savings associated with
changes in lengths of reenlistment, we provide empirical results in this previously un-
investigated area.
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The analysis of lengths of recommitment is based on data for fiscal years 1970
through 1973. The effect of VRB was always positive. Multiple regressions including
current VRB multiple changes, previous VRB multiple changes, and changes in recom-
mitment rates as independent variables explained half of the changes in length of recom-
mitment. When the years are merged, an increase in a VRB multiple of one increased
lengths of recommitment approximately .5 years.

Second-term reenlistments are generally high and reflect the career orientation of
those serving beyond the first term. The question arises as to the career commitment
of VRB-induced first-term reenlistees versus non-VRB-induced reenlistees. Some argue
that all individuals, once enticed beyond the first term, are likely to make the Navy a
career, irrespective of bonus inducement. Others argue that the bonus only buys the
individual for the length of the contract, and he is then lost. We cast light on this
issue,

STRR data was not of sufficient quality to warrant its use. As a proxy, continuation
rates between the 6th and 11th years were examined. No relationship was found between
the awarding of VRB and the continuation of people to the eleventh year of service. Since
most individuals staying through the eleventh year remain until at least the twentieth
year, we conclude that VRB-induced individuals are as likely to be careerists as those
not induced by VRB.




THE OCCUPATIONAL CHOICE DECISION

The past work in this area has focused on models of the distribution of individual
tastes and civilian income streams.! The discussion here is complementary to these
models. The unit of analysis is the individual. We examine the civilian and military
income streams as perceived by the individual and analyze the factors influencing initial
enlistment, subsequent reenlistments, and retirement. It is at the point where we aggre -
gate individuals with different tastes and civilian income streams that the distribution
models apply. Their exclusion from this paper, therefore, is designed to direct atten-
tion to the individual and not to ignore the necessity of studying the wage and taste dis-
tributions.

The analysis starts with the assumption of two careers in the job market -- military
and civilian. Within each category there are a number of different jobs. We assume that
an individual makes his job choice on entry into the job market. The decision endogenous
to the model is whether to select a job within a military or civilian context.

Civilian earnings in year t of an individual who has served T years in the military
is C(t, 7). The present value, at the beginning of period 1, of the returns to a civilian
career for an individual who never serves in the military is:

P.V.C) = [ Tct,0e ™ at (1)
0

where T is the expected remaining lifetime and r the individual's marginal rate of
time preference.

The present value of returns in year 1 from being employed in the military sector
1s:

P.V.o) = [ T Me Tt 2)
0

where M(t) is the returns from employment in the military in year t . For those who
remain in the military up to the twentieth year, the retirement annuity is sufficiently
attractive to prompt most individuals to switch to the civilian sector. For these individ-
uals, the present value of the returns from a military career is:

1See references 1, 2, 3, 4 and 5. References 6, 7, and 8 develop the individual decision
process but stop short of analyzing career paths.
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p.v.M) = [ 2 Mwe ™ ae + [T (R@) + C(t, 20 T e T 3)
0 20

where R(t) is the retirement annuity in year t .

The returns to each occupation include cash and in-kind payments. In-kind benefits
are bountiful in the military, and include housing and subsistence payments, below
market prices at commissaries, and medical benefits. The individual also attaches a
value to the job content and environment. To the extent that content and environment
differ between the military and civilian sector, individuals will consider these attributes
of the jobs in choosing a career. The net value attached to these intangibles can be
translated into a dollar value and incorporated into the returns from selecting a civilian
occupation. If an individual has a preference for the non-monetary attributes of a civilian
occupation, the dollar value attached to this component of C(t, T) will be positive; a
preference for the non-monetary attributes of a military occupation would make this
component negative.

Consider an individual who attaches a positive value to the intangibles associated
with civilian employment. If cash and in-kind payments were equal and there were no
training differences between military and civilian careers, the dollar value attached to
the intangibles would indicate the additional payment the military would have to pay to
overcome the individual's taste for the civilian sector.

If the individual has a positive preference for the military, the dollar value of the
intangibles would be negative and indicate the magnitude by which the military can offer
lower cash and in-kind payments than the civilian sector and still attract the individual.

The value placed on the non-monetary aspects of a career will not only differ between
individuals but may also differ over time for the same individual. The adventure and
travel associated with a military career may be valued highly in younger years, but lose
their attractiveness as the individual ages. If this is the case, the difference between
military and civilian earnings would have to be increased as individuals become older
in order to keep these individuals in the military.

Individuals who have started a military career can switch to a civilian occupation at
the end of any contract period. Switching is assumed irrevocable. The decision to re-
main military, however, binds an individual for only a limited time period and does not
rule out future switching to a civilian occupation.

An individual will enlist in the military for four years and then switch to the civilian
sector if three conditions are met. These conditions can be expressed as mathematical




inequalities. The first condition is that entering the military for four years and switch-
ing to the civilian sector is superior to never entering the military.

j04 M(t)e “Cdt + f;rC(t, 4)e de > fOT c(t,00e "t . 4)

Rearranging terms, we have
[} M@ - e, 0} et + I} tee 9 -0 }e ar > 0. (4")

The first term of 4' is the difference in returns in the two sectors during the four years
of service. The second term indicates the gain (or loss) in returns in the civilian sector
from having the military experience. If the individual receives training in the military
that is transferable to the civilian sector and the training is only available in the civilian
sector at a higher cost, this term would be positive.? If, on the other hand, individuals
in the military do not receive training transferable to the civilian sector and individuals
in the civilian sector are receiving such training this term is negative, We thus see

that enlistments can be encouraged by either higher military earnings or training that

is transferable to the civilian sector.

The second condition necessary for the individual to enlist for four years and then
switch to the civilian sector is that the returns are higher than those received from re-
enlisting for longer military service. Here we only consider recommitments that do not
earn the individual a retirement annuity.

t
[T 9e™a > [2 Mwe ™t + [T Cleut Je at (5)
(o]
for 4 < t0 <20 .

Rearranging terms, we have

t
[,° e 4 - Mole Mar+ [T {C,4) - C(e,t )le at >0 (5"
(o]

for 4 <to<20 .

This condition states that no extension of service in the military (short of becoming
eligible for retirement) yields higher returns than leaving the military after four years.
The effect of the military experience on civilian earnings is reflected in the second term.
It is not inconceivable that the second terms in inequalities 4' and 5' are of differentsigns.

11f individuals in the civilian sector receive the same training in the first four years,
and the training is paid for by the civilian employee in foregone wages but the military

employee does not pay for it, the first term in inequality 4' would reflect the training
differences.
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The final condition is that a twenty-year military career yields lower returns than
switching to the civilian sector.

[ IC(t, ge ar> [ 420 M(v)e "dr + j‘zg {C(t, 20) + R(t)}e "t . (6)

Rearranging terms, we have

20 -rt T -1t T -1t ’
f4 {C(t,4) - M(t)]}e dt+ 20 {C(t,4) - C(t,20)}e "dt >f20 R(t)e "dt. (6"

Inequality (6) states that the present value of returns to a civilian career after four years
in the military is greater than the present value of returns from a twenty-year military
career plus the present value of the retirement annuity. Alternatively, inequality (6')
states that the retirement annuity is insufficient to offset the losses in civilian returns
from remaining in the military.

We next consider the decision.to reenlist. Those reenlisting can be broken down
into two groups: (1) those who reenlist and then switch to the civilian sector, and (2)
those who reenlist and remain in the military until retirement. Assume the reenlistment
to be for four years. An individual will reenlist and then leave the military if returns
from the military are greater than the returns from the civilian sector for the additional
four years only. That is,

ff M(®) - C(t, 9)}e e + ng (C(t,8) - Ct, Hle "ar >0 . (7)

This condition is similar to inequality (4'). There are two more conditions. These con-
ditions are analogous to inequalities (§') and (6'). The only difference is the time interval
over which we are integrating.

The additional two conditions are:

1
[5°1c 8) - M@le Tt + [ T(C, 8) - Cle ¢ e Tt >0 (8)
(o]

for 8 <t < 20
o]

and

201, 8) - MOl Tae + [, (C(6,8) - O, 20))e Tar > [T Rwe Tar . (9)




There are also individuals who make more than one reenlistment and leave before retire -
ment. For these individuals, the above conditions hold except that the year of exit from
the military is substituted for eight in the inequalities,

Those who fall into the second category, reenlisting and remaining in the military
until retirement, must satisfy one condition. This condition is that the returns from a
twenty-year military career is greater than any other combination of being in the military
sector and then switching. This can be written as:

20 -rt T -rt
fto M@® - Ce,t )le de + [0 {R() +C(t,20) - Ct,t Ye ™ dt >0
(10)

for 4 <t <20 .
(o]

In general, the decision-making process can be viewed as one of choosing the optimal
point to switch from the military sector to the civilian sector. The earliest switching
point would be at the beginning of period 1. That is, the individual maximizes his income
stream by going civilian from the beginning. In our analysis, the maximum switching
point is at 20 years. The individual goes military until retirement and then switches to

a civilian occupation, drawing retirement pay and civilian wages. Interior solutions
result in some military service and then switching prior to retirement. The optimal
point at which to switch is where the return from an additional unit of time is greater

in the civilian sector.

We can now consider the effect of a reenlistment bonus on reenlistments. Individuals
not reenlisting will have income streams that do not satisfy inequality (7). The left-hand
side will be negative. For some of these individuals, a bonus paid over the first reen-

listment will make the left-hand side positive (since the bonus increases f48 {M(t) -

C(t, 4)}e-rtdt) . The bonus should have no effect on those previously planning to reenlist,
so that the first-term reenlistment rate should increase.

For an individual to remain in the service twenty years, inequality (10) must hold.
One would presuppose that individuals enticed to reenlist by the bonus are less likely to
have this condition met.! Individuals with higher civilian alternatives (or strong distastes
for the military) in the fourth through eighth year will probably maintain these attributes
beyond the eighth year. Thus they will be more likely to leave after eight years than
those who were not induced to reenlist by the bonus. Since, in fact, most individuals
staying beyond the second-term reenlistment remain for twenty years, we focused on

N

*For the individual who reenlisted and is currently at the eight year point, the lower
constraint on to is eight.

B




the effects of the reenlistment bonus on this second decision point in the empirical sec-
tion. Given that the bonus should have no effect on the twenty-year military career
choice of pre-bonus reenlistees, we expect the overall second-term reenlistment rate
to decline.




EMPIRICAL ANALYSES

Since VRB is designed to increase first-term reenlistment rates, it is this relation-
ship we first analyze. But reenlistments are, by definition, recommitments for two or
more years, Forty percent of the recommitments at the four-year point are for under
two years, and the bulk of these are for under one year. Many individuals counted as
VRB-induced reenlistments are individuals who previously made short-term extensions.
Therefore, we also analyze the effect of VRB on all recommitments and the lengths of
recommitment. Finally, we investigate the effect of VRB on second-term reenlistment
rates, using continuation rates as a proxy.

VRB AND FIRST-TERM REENLISTMENT RATES

When an individual recommits after his first term of service, he can either reenlist
or extend. Reenlistments range from two to six years, while extensions range from one
to 48 months. The VRB is awarded only to those people in selected ratings recommitting
for two or more years. Extensions of two or more years are included as reenlistments
in the numerator of the reenlistment rate. The number eligible to make a first-term
reenlistment are in the denominator of the reenlistment rate. A policy change in declar-
ing individuals eligible could influence the reenlistment rates and cloud any relationship
with the bonus. As a rule, however, the percent of separations declared eligible was
stable for those designated to ratings. In FY 1969, 84 percent of these individuals were
declared eligible; in FY 1973, 84.8 percent were declared eligible.

Reenlistment rates are collected for a variety of reasons in the Navy. Therefore,
we used only data appropriate for our theoretical constructs. For example, the Navy is
greatly concerned with the retention of experienced personnel. Since first-term enlist-
ments have traditionally been for four years, the data collected focus on the people
staying beyong this point. First-term reenlistment rates, reflecting these considerations,
generally include all those going beyond the fourth year. But some individuals make a
commitment for six years on entry into the Navy. When they pass the four-year point,
they are not recommitting themselves but following through on their first commitment.
Given that we want to focus on the effects of VRB on the recommitment decision, we will
exclude ratings with these six-year obligors (6YOs).

Nondesignated enlisted personnel and stewards are also excluded from the analysis.
Nondesignated enlisted personnel are individuals that have not been assigned a rating,
As a rule, individuals remaining in this category at the end of the first term are not
permitted to reenlist. For example, in FY 1973 only 11 percent were declared eligible
to reenlist, Stewards, on the other hand, are excluded because their reenlistment be -
havior differs significantly from that of the rest of the Navy. This results from the
rating being populated almost exclusively by Filipinos until recently. These individuals
have a very low alternative wage and need little incentive to reenlist,
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VRB is expected to increase FTRR as demonstrated in table 1. It is apparent that,
in general, the greater the change in VRB, the greater the change in FTRR. All VRB
changes in table 1 occurred at the beginning of the fiscal year and continued through to its
completion. Since no VRB multiples changed in FY 1967-68 and FY 1969-70, these
intervals are omitted. Since VRB was introduced in the middle of FY 1966, the first
interval looks at changes from FY 1965 to FY 1967. An empty cell in the table indicates
that no rating fell in that category.?

TABLE 1

CHANGES IN FTRR BY CHANGES IN VRB MULTIPLE

Change in VRB
multiple
Interval -3 -2 -1 0 +1 +2 +3 +4
FY 1965-67 =11.9 2,3 -2.5 =-1.3 +.3
FY 1968-69 - 2.2 -1.0 + 3.6
FY 1970-71 +0.6 + 3.2 +4.3 +10.5 4297
FY 1971-72 -2.3 +#0.6 -1.8 + 4.1 +8.2 +11.4 +14.4
FY 1972-73 -5.6 + 1.8 +4.2 +11.0 + 8.7

Note: Excludes stewards, 6YO ratings, and nondesignated personnel.

To obtain an estimate of the impact of VRB, we assume that the FTRR for the ith
rating is a function of VRB, other military wages, W , and a vector of non-military wage
factors, A,

= f(VRB, + W, A) . (1)

i
For changes between two periods we can write:
ARi =fl (AVRB1+AWi)+f2AAi ’ (2)

where the A's indicate changes between periods, f is the impact of changes in VRB and

1

1 A more detailed presentation of historical 'trends in reenlistment rates and VRB mul-
tiples, by rating, is contained in: Center for Naval Analyses, CNA Memorandum 743-74,
"Selected Navy Reenlistment Statistics, FY 1963-FY 1973," Unclassified 17 May 1974.
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other military wages on FTRR, and f
factors on FTRR.
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